The Internet makes scholarly electronic journals an opportune global mode of communication for scholarly exchange, where national and international borders are erased. The American Educational Research Association Special Interest Group, Communications among Researchers (AERA SIG CR) lists over one hundred electronic journals in the field of education that are scholarly, peer-reviewed, full text and accessible without cost on the world wide web (see http://aera-cr.ed.asu.edullinks.html). Are these ejournals merely poor electronic imitations of print journals? Granted, the use of the Internet to publish peer-reviewed scholarship has the potential of democratizing access. But are such scholarly exchanges making effective use of the electronic medium? What innovative things can be done with new technology? How can electronic journals be preserved, used, and managed over time?
Introduction
In December, 1998, this author was offered the position of Editor of Current Issues in Education (CIE) (http://cie.ed.asu.edu), a scholarly, online journal at Arizona State University. The journal was to begin its second year of publication in January, 1999. After reading Glass (1998) , [liThe vision thing": Educational research and AERA in the 21 st century-Part 4: The future of scholarly communications], the author decided to accept the offer, against the advice of colleagues. The fascination of editing a scholarly electronic journal to a beginner academic was tremendous. The potential to use the electronic medium innovatively and the opportunity to facilitate its effective use in scholarly communication justified setting aside any uncertainties. In spite of initial enthusiasm, the • Seventy or 64% of the journals are published in the United States of America.
• One hundred journals published in the United States of America, Australia, Canada, and United Kingdom are primarily published in the English language with two or three exceptions, which also publish some articles in Spanish or French.
• Eighty-seven (79%) of all journals listed provide articles in full-text html (hyper-text markup language) format, while 16 (15%) offer articles in full-text html and/or pdf (portable document format). Interestingly, 7 (6%) provide articles only in pdf.
• Two journals provide mirror-sites in other parts of the world.
• Two journals offer different screen formats such as wide screen and multiple screen formats.
The following refer to the one hundred journals published in the United States of America, Australia, Canada, and United Kingdom which primarily publish in the English language:
• 58% offer word search capability.
• 28% are also available as print journals.
• 42% have length limits specified in terms of words or number of double spaced pages for the submissions.
• 28% provide information on how to cite articles published in their journals.
• Five indicate that their online publications are indexed in databases. This number could perhaps increase if a careful assessment regarding indexing is made of the twenty-eight journals that are available as print journals with electronic versions as a complement or added value to their subscribers. This information simply provides quick status records of these electronic journals with regard to arbitrary descriptors that I selected. A discussion on how ejournals in education are making use of the unique features offered by the electronic medium may be of additional interest here.
Unique Features of Electronic Media
Web technologies have advanced in numerous ways, which should spark a transformation of the nature of scholarly communication in ways not feasible in the traditional print medium. One such simple utility is to provide full-text search capabilities. Print journals also provide search aids, such as indexing; none, however, matches the capabilities of ejournal search engines that facilitate searching the entire text of articles using Boolean logic. Full-text searching of ejournals as they continue their growth will soon be a universal feature. Fiftyeight percent of the English language ejournals provide readers with search capability.
Size limitations vs. Access to Downloadable Data files
The potential to incorporate features that advance or surpass those traditionally used in print journals is yet to be realized by authors and publishers of ejournals. Web technology frees scholarly publications from size limitations imposed by the high cost of printing and mailing. Yet, forty-two percent of the English language ejournals surveyed, which are exclusively web-based, impose length limitations. One imposed a 1,000 to 3,000-word limit. Limited resources available to the publisher, scope of the journal, or target audience could be some of the factors influencing such size restrictions. The Internet delivers research data in a multiplicity of new formats. For example, in an analysis of autonomy in public and private schools, Glass (1997) presents the entire data corpus comprising the full-text of thirty-seven interviews, providing erifiability of assertions and confirmation of analytic integrity between researcher and reader. This mode of delivery, by making the record of data public for critical examination, fundamentally alters Silbiger (1996) compared the music genres Passacaglia and Ciaccona with text accompanying the written music and actual audio samples of the music (MIDI files). The audio feature is unique to electronic journals and is an indispensable element in certain fields of study such as music. It provides readers with insights into the author's arguments and allows one to make evaluations of the music.
The comprehension of interviews, conversations in classroom research, and excerpts from field observation occasions may be enhanced by actual audio or video passages with accompanying commentary and analysis. Moreover, the inclusion of transcripts canl allow the reader to assess the analytic methods and the ensuing assertions. (Middleton, 2000) As evidenced by the two submissions that make innovative use of the electronic medium in fourand-a-half years of publication of Current Issues in Education (http://cie.ed.asu.edu), I surmise that writing for ejournals is challenging, and scholars have yet to take full advantage of the capabilities that the medium offers. Most importantly, features unique to the ejournal should not distract from the flow of the infonnation; rather, these features should be used judiciously to enhance the important issues related to the topic being addressed by the scholars. (Cesarone, 1999) The use of multimedia elements must add to the message, not function only as a fascinating curiosity. The challenge of using multimedia appropriately, powerfully, and not for its own sake, has to be thoughtfully considered and addressed by authors and publishers alike. Nonetheless, concerns regarding the use of these elements range from the fairly simple issue of time to download to the complex issues of copyright and ethics in use of participants' static or dynamic graphic images, especially with regard to minors in classroom research. In addition, these technologies imply that ejournals have to face the dilemma of making innovative use while also ensuring equity and access to the seeing and hearing impaired. Publishers of ejournals themselves must be capable of applying modern technology and must facilitate these opportunities.
Education Libraries

Sequential Physical Publication and Scholarly Communication
Ejournals can help break the bonds of sequential physical publication. E-text can always be refonned to place related texts in close proximity. They also offer the opportunity to include interactive exchanges that are not restricted by geographic distance and time. Steven Harnad of Southampton University (U.K.), a leader in exploring new modes of scholarly communication, predicted about ejournals that they would "restore scholarly communication to a tempo much closer to the brain's natural potential while still retaining the rigor, discipline and permanence of the refereed written medium." Why open peer-review? Why pre-print? For most scholars the formal submission of their work for peer-review is not the first time it has been opened up for peer examination. Informal discussions with colleagues, students, mentors, and others serve to elicit feedback regarding the various aspects of the work-ideas, theories, interpretations of phenomena, methods applied, results, clarity, presentation style, and so on. The final report benefits from this process. Open-peer review is an extension of this process. The traditional invited peer-review allows for the validation of ideas by experts. However, the closed peer-review adopted by most ejournals in education, limits the process to one specific time only and it is kept private. Finally, journals providing online discussions provide users the opportunity to view both the article and the related discussion. The Journal of Interactive Media in Education (JIME) (http://wwwjime.open.ac.uk) offers users a choice betw~en reading the article itself and the commentaries about the article. These two views can be either displayed in two separate windows (Overlapping Windows Interface), or in a large single window (Tiled Windows Interface). In the Overlapping Windows Interface, the user can switch between the two windows, one of which is partially visible. In the Tiled Windows Interface, if one has a large monitor both the article and the discussion can be viewed on one screen without interrupting the flow of either of the two.
Copyright, Authors, and the Ejournal Publishers
With increased access to scholarly communication, many individuals are concerned about copyright issues. Indeed copyright issues are severely contested in the legal and legislative world. In addition, scholarly communication is severely commercialized.
Typically, authors give commercial print publishers the copyright to their work in exchange for the opportunity to be published or in exchange for royalties. Authors seldom self-publish their scholarship. With the advent of scholarly ejournals, creators of scholarly works and their supporters-academic institutions and scholarly societies can seize control of the process of publication. Scholars generally author research reports with the intent of advancing the communication of research, both with peers and the public. Publishers of electronic journals have the unique opportunity to encourage the communication of scholarship and promote intellectual progress by ensuring the free-flow of information. Copying and using electronically published material is quite easy in comparison to the distribution of print material. The ownership of intellectual property and the relationship of electronically published material with other electronic and print publications, and access to the publication and long-term preservation of electronic material form an integral part of the complex set of issues related to scholarly communication via the Internet.
Preservation of Ejournals
The appeal of ejournals is enhanced by the power of using the electronic medium to envision information, which opens up possibilities not available with paper. The complex, dynamic, multidimensional world can be represented in rich visual experiences via the electronic medium. However, the creation of these new places, which offer a new type of experience, in a global digital space, raises issues related to their preservation, use, and management over time. What happens if the web server that hosts an ejournal goes down? How can continuous access to ejournals be offered? When ejournals begin to use services that are distributed over several different resources and servers, the concept of merely copying a single website to create an archive will not suffice. The global network spaces of ejournals can be fluid, complex, and spread over multiple environments. Publishers of ejournals are yet to fully grasp the meaning of fluid digital spaces in the context of global networks.
As ejournals in education spawn, it is important to note that even the basic indexing services available to print journals via sources such as the Educational Resources Information Center (ERIC) are not available to ejournals. Rudner (2000) presents arguments for changes to meet the 
Mirror Sites
What is a mirror site? Ecommerce Webopedia (http://e-comm.webopedia.com), a source for terms, definitions, and acronyms in electronic commerce offers the following definition: "A mirror site is a web site that is a replica of an already existing site, used to reduce network traffic (hits on a server) or improve the availability of the original site." Can mirror sites aid in preservation of access to ejournals? Mirror sites are forerunners of digital archives. They are located in different parts of the world and are exact copies of the original. This also allows the site to be up and running (at least on one of the mirror servers somewhere) at all times, providing redundancy in the event of any type of disaster. Technical problems and server crashes are more prevalent than natural disasters.
Linking is not the same as mirroring. Even if an ejournal is linked on many other web sites, if the web server (known as the primary server) hosting the ejournal, goes down and the site is not mirrored, access is lost. Mirroring an ejournal requires that another copy of the site exist on a web server at a different location, which is not associated or dependent upon the primary server. This will allow one to maintain a reliable web presence (to some degree) regardless of what happens to the primary server. Odds are very good that at any given point in time, that mirror websites will be operational if the primary server goes down. Ejournals with mirror sites can post a notice and link on their primary website for the URL of the mirrored locations, so that users can bookmark the mirror site's URL for immediate access when the primary server is out of service. Once mirror hosts are found, mirroring can be achieved using software. It is important to note that mirroring is merely a tool in creating a copy of digital materials for alternative access. All the same, the idea of digital archives with regard to preservation necessitates specific attention to elements of the digital material, in addition to indexing (Willinsky & Wolfson, 2001) and preservation of the material over time (http://www.diglib.org/preserve.htm).
Educational Technology
Digital Archives
As ejournals take advantage of the unique features of the electronic medium, the notion of an article as a single web page with plain text will begin to change. What is a digital document? Can it be seen? It is often not possible to get a feel for a digital document's span nor is it possible to just print it out. (Dempsey, 2000) Consider, Current Issues in Education's (CIE) Leshowitz, DiCerbo, and Symington (1999) (http://cie.ed.asu.edu/Volume2/number5), which incorporates video clips. While the document is served from the CIE server, the video clips are served from a separate server capable of serving real video. Users will need to have access to the Real Networks RealPlayer G2 software (http://www.real.com) in order to view the clips. Therefore, information could be distributed over multiple e-spaces.
Users may interact with programs and underlying data to view dynamically generated reports or graphs. Researchers at the University of South Carolina have created a web application entitled "Webstat." This free data analysis software tool is available at (http://www.webstatsoftware.com). The web-based application, written using Java™ (http://www.javasoft.com). allows the user to load data from a website by pasting the URL to a data set and creating basic summary statistics and graphics. With a little imagination, one can easily foresee the use of such technology in quantitative research reports to allow readers to verify for themselves the statistical computations used. These examples barely begin to explore the notion of shared networl~ spaces. Loosely defining digital preservation as the preservation of digital documents, it l,hould be noted that digital preservation as with digital technology (in comparison with print) is quite fragile, and is dependent on two basic elements. The first is the storage medium, which is usually magnetic or optical, both of which are susceptible to decay. The second is the digital information, which is machine dependent; to be 'read' correctly it needs specific computer hardware and software both of which are prone to becomE' outdated or unusable. (Lynch, 1999) . Who will pay for it? These questions need to be addressed, if the scholarly work in ejournals is to be preserved for "uture generations. This begs the question whether a particular work is worth preserving.
The Digital Li Jrary Federation (http://www. diglib.org), a cor sortium of libraries and related agencies, has en!~aged in articulating the complex set of issues sur rounding digital preservation by arriving at common minimum criteria for an archival repository of digital scholarly journals. Challenges related to digita archiving extend beyond the issues of the complex electronic medium. These challenges may encompass the various elements of an ejournal article; they essentially relate to retrieval issues as well. Merely archiving for the sake of preservation will not suffice; thoughtful consideration of how archived material will be accessible for Lse is equally important. With funding from the Andrew W. Mellon Foundation, a select few major libraries are exploring the design, creation, and implementation of a digital archive of electronic journals. Progress reports from grant funded institution, are available at the federation website. An initial review of these reports indicates the complexity an:! variety of issues inherent to the task at hand.
Conclusion
As ejournals in education grow, thoughtful and innovative uses of the electronic medium have to be contemplated. Imaginative elements have to be used for clarification, explanation, and illustration
and not merely as a curiosity. Publishers of ejournals have to work collaboratively with scholars to explore original uses for digital spaces, as scholars have yet to take advantage of the unique features offered by the electronic medium and the Internet. In the field of education, notions of traditional quality control of scholarly publication are beginning to change, albeit slowly. The radically new digital medium has allowed the likelihood of far-reaching changes in the nature of scholarly communication, challenging age-old notions of peer-review. Nevertheless, the preservation of scholarly work ensues to be a timeless challenge as in the days of Alexandria, the greatest research center and perhaps the first major scholarly archive of its day, later destroyed by war, invasion, and fire. (Ganesh, 1999) The preservation of ejournals in digital format is much more delicate than its print counterpart. Natural calamities are no longer a threat to the preservation of scholarly work in the new digital medium; rather, the very nature of digital media and the inherent complexity of shared global digital spaces are the challenges. The domain of scholarly electronic publishing is complex and multi-faceted, and raises many issues that need further consideration and action.
